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A T.thermophilus    1            F HL  H   S  DG AK               PA   TD  N  G               H  T F LL       DLL              M  H  L    E.....MGRKLR A   Q  Q      A  LS   KWVKETTPED  LA    G  F AV 
M.tuberculosis    1            F HL  H   S  DG AK               PA   TD  N  G               H  T Y ML       PML              M  H  M    EMSGS..SAGSS V   N  E      A  IT   AEVERLG..M  VG    G  F AS 
M.smegmatis       1            F HL  H   S  DG AK               PA   TD  N  G               H  T Y ML       PML              M  H  M    EMSGTDGRSSGS V   N  E      A  IT   AEAQRLE..M  IG    G  F AS 
E.coli            1            F HL  H   S  DG AK               PA   TD  N  G               R  S Y MI       PLV              I  F  L    K......MSEPR V   V  D      L  TA   KKAAALG..M  LA    T  C LV 

T.thermophilus   56 FY      GIKPI G                                   H T  A   T             L  E YV                          G Y  L     D  KKATEM       Y A  AAESRFDRKRG...........KGLD G F   LL K F 
M.tuberculosis   57 FY      GIKPI G                                   H T  A   T             I  E YI                          G Y  L     N  NSATKA       V A  APGSRFDTRRILWGDPSQKADDVSGS S T   MM E A 
M.smegmatis      59 FY      GIKPI G                                   H T  A   T             I  E YI                          G Y  M     N  NSATKA       I A  APGSRFDTKRVTWGDPGQKGDDVSGS A T   MV E A 
E.coli           53 FY      GIKPI G                                   H T  A   T             V  D NV                          D L  L     N  GAGHGA       A F  QCD....................LLG E T   VL A N 

T.thermophilus  105 G  NL  L S A   G        D     E  EG I   G  Q           E           E L  H   L     C  AEI   I  D Y   VR A R YL  FY.EKPRI R I R  S    ALS  LG   PQF LQ RLDLAE
M.tuberculosis  117 G  NL  L S A   G        D     E  EG I   G  R           E           E I  H   I     C  GEV   L  G L   FK S H SF  QLSKWSRM A L A  A    ITT  PS   QTR RL QDREAL
M.smegmatis     119 G  NL  L S A   G        D     E  EG I   G  R           E           E I  H   I     C  GEV   L  G L   FK S L SF  QLGKWSRM A I A  A    ATT  PS   QTR RL HEREAL
E.coli           93 G  NL  L S A   G        D     E  EG I   G  Q           R           D L  L   L     G  GDV   L  G Y   TL I K YQ  YGAAGPII R W I  N    LLS  RM   GRS LR NSALVD

T.thermophilus  164                F E    G            E          ATND     Y   F    F I I  H    Q           R  GLG       HYVARLNE LAI GDR.     QN  LPE KKVNEVLK FA KY   MV    G   KREDAR
M.tuberculosis  177                F E    G            E          ATND     W   V    Y L L  H    E           R  NIP       HYVEAAAK REI GPDN     MD  LTI RRVRDGLL IG AL   PL    C   TRDAAH
M.smegmatis     179                F E    G            E          ATND     W   F    F L L  H    E           R  GIP       HYVEAAAK REI GPEN     MD  LDI RRVREGLL IG KL   PL    C   TREAAR
E.coli          153                F E    G            E          ATND     Y   F    Y L L  T    E           E  GLP       RFIECVAF EEH PDR.     IR  RPD ESYLHAAV LA AR   VV    V   DSSDFD

T.thermophilus  223  HE         TL DP R              EM                T  I     L IQ           R   D  Y KT              D    NA  VL A  SKT  D  N W FPC EF V  PE  RAMLPEEEWG EPFD  VE ARMCN
M.tuberculosis  237  HE         TL DP R              EM                T  I     L VQ           K   D  Y KS              P    SN  AL C  TGK  S  N F FDG GY L  AA  RQIWDD..EV GACD  LL AERVQ
M.smegmatis     239  HE         TL DP R              EM                T  I     L VQ           K   D  F KS              P    SN  AL C  TGK  S  T F FDG GY L  AE  RALWDS..QV GACD  LL GERVQ
E.coli          212  HE         TL DP R              EM                T  I     V IH           R   P  Y RS              P    NA  IR A  DGF  D  K P NYS QQ M  EE  CELFAD...I EALA  VE AKRCN
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Supplemental Figure 3. PHP domain active sites in bacterial replicative DNA polymer-
ases.
(A) Alignment of PHP domain sequences from replicative DNA polymerases. Conserved 
metal binding residues of the PHP domain are indicated by blue triangles below the 
sequences. Cyan squares indicate residues in E. coli that deviate from the consensus metal 
binding motif. (B) Computational model of the Mtb DnaE1 PHP domain based on the crystal 
structure of T. aquaticus PolIIIα (shown in panel C). Black circles indicate residues mutated 
for the experiments performed in this study. (C) PHP domain active site of T. aquaticus 
PolIIIα. (D) PHP domain active site of E. coli PolIIIα. Underlines indicate residues in E. coli 
that deviate from the consensus metal binding motif.


